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after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
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Application Papers 

9) D The specification is objected to by the Examiner. 
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DETAILED ACTION 



Response to Amendment 



1. 



This office action is in response to an amendment filed on 2/8/2006. 



2. 



Claims 1, 9 and 18 have been amended by the applicant. 



3. 



Claims 5 and 12 have been cancelled by the applicant. 



4. 



Claims 2-4, 6-8, 10, 1 1 and 13-17 are original. 



Claim Rejections - 35 USC § 102 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), 
by another filed in the United States before the invention by the applicant for patent or (2) a 
patent granted on an application for patent by another filed in the United States before the 
invention by the applicant for patent, except that an international application filed under the treaty 
defined in section 351(a) shall have the effects for purposes of this subsection of an application 
filed in the United States only if the international application designated the United States and 
was published under Article 21(2) of such treaty in the English language. 

Claims 1-4 and 6-8 are rejected under 35 U.S.C. 102(e) as being anticipated by Parker et 
al. (US Patent 6,674,894). 

Parker et al. describes a method for viewing a vessel in an image with a three- 
dimensional volume, as disclosed in the preamble of claim 1, in column 4 lines 1-13. Parker et 
al. describes the limitation of claim 1 in column 4 lines 36-48 where it describes determining 
adjacent points or boundary pairs in the view plane that are also described to define a vessel in 
column 1 1 lines 28-36. Parker et al. also describes determining at least one vessel-intensity for 
each boundary pair in column 1 1 lines 28-33 where it is described that the intensity of all 
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neighboring points, or boundary pairs, are determined to be above the average background value, 
in which if the points are not above the average background value, then the neighboring points 
are included in the generated vessel as described in columnl 1 lines 33-36. Parker et al. also 
describes viewing in the projection plane along each projection path of the multi-dimensional 
image a plurality of adjacent points, or boundary pairs, in column 4 lines 36-48 and describes 
viewing the vessel intensities in column 1 1 lines 28-36. 

Regarding claim 2, Parker et al. describes viewing and determining the context-intensity, 
or background intensity, in the area surrounding each boundary pair in column 1 1 lines 28-33 
and 46-51 where it is described that the intensity of the area surrounding the neighboring points 
is determined and viewed on the screen for optional deletion by the user. 

Regarding claim 3, Parker et al. describes fine-tuning the boundary pairs and vessel 
intensities in column 4 lines 14-17 where it is described that the image comprising the 
neighboring points and vessel intensities(column 1 1 lines 28-36) are refined by removing 
background regions such as bone or tissue to improve the image quality. 

Regarding claim 4, Parker et al. describes filtering the boundary pairs in column 4 lines 
22-25 where it is stated that the image comprising the vessel structure that is known to comprise 
the neighboring points, or boundary pairs, is filtered as described in column 1 1 lines 33-36. 

Regarding claim 6, Parker et al. describes estimating boundary pairs, or neighboring 
points, using existing neighboring points to improve the connectivity of the vessels as described 
in column 10 lines 48-60. 

Regarding claim 7, Parker et al. describes including a calcium region, or bone structure, 
located near boundary pairs in column 1 1 lines 39-5 1 where it is stated that the image data 
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includes areas of bone, and at the users request, these areas are made available to be chosen for 
removal by users. 

Regarding claim 8, Parker et al. describes excluding a bone region located near boundary 
pairs, which are points that comprise the vessel region, in column 1 1 lines 39-5 1 where it is 
described that a user is given the option to remove regions of bone surrounding the vessel from 
the image. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

Claims 9-1 1 and 13-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Parker et al. (US Patent 6,674,894) in view of Frangi et al. (Model-based Quantitation of 3-D 
Magnetic Resonance Angiographic Images, 1999). 

Parker et al. teaches all the limitations of claims 9-1 1 and 13-19 except for the limitation 
of claim 9, which describes selecting a starting point and an end-point encompassing the 
structure of interest in a plane of said image. 

Regarding claim 9, Parker et al. describes a method for viewing a structure of interest, 
such as a vessel, in an image with a three-dimensional volume, as disclosed in the preamble, in 
column 4 lines 1-13. Parker et al. also teaches projecting a line in the view direction of the plane 
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in column 4 lines 36-39. Parker et al. also teaches determining a boundary pair that defines the 
structure of interest along the line of projection in column 4 lines 36-48 where it describes 
determining adjacent points, or boundary pairs, in the view plane that are also described to define 
a vessel as described in column 1 1 lines 28-36. Parker et al. teaches determining an intensity for 
the structure of interest, or vessel, enclosed by the boundary pair in column 1 1 lines 28-33 where 
it is described that the intensity of all neighboring points, or boundary pairs, are determined to be 
above the average background value, in which if the points are not above the average 
background value then the neighboring points are included in the generated vessel as described 
in columnl 1 lines 33-36. Parker et al. also teaches determining the intensity for structures 
surrounded by the boundary pair in column 1 1 lines 28-36 where it is described that the 
intensities that are above the average background value are included in the background region 
which is described to include bone or tissue, as described in column 1 1 lies 46-51. Parker et al. 
does not explicitly teach the re-determining of the boundary pair, the re-determining of the 
intensity for the re-determined boundary pair and assigning the re-determined intensity and 
boundary pair to a pixel on the associated line, however it would have been obvious to one of 
ordinary skill in the art to re-determine the intensity values for each boundary pair to provide a 
more accurate representation of the vessel by repeatedly refining the shape and structure of the 
vessel through repeated calculation of the adjacent points comprising the vessel, which would 
also improve the quality of the pixels in each image frame during animation or sequential 
imaging of the frames. Again, Parker et al. does not teach selecting a starting point and an end- 
point encompassing said structure of interest in a plane of said image. Though Frangi et al. does 
not explicitly teach a starting-point and an end-point specifically, it would have been obvious to 
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one of ordinary art, in regards to the points illustrated in Figure 4, to determine that the 
illustrated points would be analogous to a start-point and end-point encompassing the generated 
vessels, or structure of interest, in a plane of the image. It would have been obvious to one of 
ordinary skill in the art to combine the teachings of Parker et al. with Frangi et al. because this 
combination would provide points that define the starting and ending points corresponding to a 
specific vessel or structure of interest for interaction and analysis for a user. 

Regarding claim 10, Parker et al. describes determining the context-intensity, or 
background intensity, in the area surrounding each boundary pair in column 1 1 lines 28-33 and 
46-51 where it is described that the intensity of the area surrounding the neighboring points is 
determined and viewed on the screen for optional deletion by the user. 

Regarding claim 11, Parker et al. describes filtering the boundary pairs in column 4 lines 
22-25 where it is stated that the image comprising the vessel structure known to comprise the 
neighboring points, or boundary pairs, is filtered as described in column 1 1 lines 33-36. 

Regarding claims 13 and 15, Parker et al. describes estimating boundary pairs, or 
neighboring points, using existing neighboring points to improve the connectivity of the vessels 
as described in column 10 lines 48-60. 

Regarding claim 14, Parker et al. teaches the exclusion of one or more boundary pairs 
based on a threshold in column 10 lines 51-56 where it is described that boundary pairs, or 
neighboring points, are included in the vessel image if found below the threshold value, therefore 
neighboring points are also excluded based on the predetermined threshold if the neighboring 
points are determined to above the threshold value. 
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Regarding claim 16, Parker et al. describes including a calcium region, or bone structure, 
located near boundary pairs in column 1 1 lines 39-51 where it is stated that the image data 
includes areas of bone, and at the users request, these areas are made available to be chosen for 
removal by users. 

Regarding claim 17, Parker et al. describes excluding a bone region located near 
boundary pairs, which comprise the vessel region, in column 1 1 lines 39-51 where it is described 
that a user may remove regions of bone surrounding the vessel from the image. 

Regarding claim 18, Parker et al. describes a process of generating an animation viewing 
option of the structure of interest in column 7 lines 23-28, as described in the preamble. Parker 
et al. also describes defining a plurality of image projection planes in column 4 lines 64-67 and 
column 5 lines 1-5, and projection planes are also illustrated in Figure 18. Parker et al. also 
describes determining a plurality of boundary pairs, or adjacent points, which are points defining 
the structure of interest(column 1 1 lines 28-36) in the view plane associated with the projection 
plane in column 4 lines 36-45 where it is stated that each point along each projection path has a 
defined adjacent point in the image. Parker et al. also describes determining the intensity for the 
structure of interest, or vessel, associated with the boundary pairs in column 1 1 lines 28-36 
where it is described that the intensities of the neighboring point are determined in order to 
generate the vessel structure. Parker et al. describes defining the view of the structure of interest 
based on the intensities of the boundary pairs in the projection plane in column 2 lines 58-63 
where it is described that the maximum intensity projection selects the maximum intensity along 
each projection line, and defines the view of the structure of interest, or vessel as described in 
column 1 1 lines 28-36. The projection plane is described in column 4 lines 36-48 to contain the 
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boundary pairs or, adjacent points, along each projection path. Parker et al. also describes 
sequencing through the plurality of projection planes in column 7 lines 23-28 where it is 
described that the image data may be viewed in an animation-type manner. 

Regarding claim 19, Parker et al. describes viewing and determining the context- 
intensity, or background intensity, in the area surrounding each boundary pair in column 1 1 lines 
28-33 and 46-51 where it is described that the intensity of the area surrounding the neighboring 
points is determined and viewed on the screen for optional deletion by the user. 

Response to Arguments 
Applicant's arguments filed 2/8/2006 have been fully considered but they are not 
persuasive. 

The applicant argues that the references Parker et al. (US Patent 6,674,894) used in the 35 
U.S.C. 102(e) rejection of claims 1-4 and 6-8, and the references Parker et al. in view of Frangi 
et al. (Model-based Quantitation of 3-D Magnetic Resonance Angiographic Images) used in the 
35 U.S.C. 103(a) rejection of claims 9-1 1 and 13-19 and do not teach boundary pairs. The 
examiner maintains the rejection because page 9 lines 17-18 of the Specification states: "To find 
a boundary pair for pixel 210, points xi and x 2 are determined along line 220 that intersect with 
vessel 110.", therefore the points are described to both lie on the same line and are therefore 
adjacent. Therefore, Parker et al. teaches two adjacent points or voxels that define the boundary 
of a vessel, as recited in claims 1, 9 and 18, in column 4 lines 36-48 where it describes 
determining adjacent points or boundary pairs in the view plane that are also described to define 
a maximum intensity projection in column 4 lines 1-7 (". . .a method and system are disclosed for 
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enhancing and segmenting a multi-dimensional image based upon the depth buffer (or "Z- 
buffer") that is generated in conjunction with a maximum intensity projection (or related point 
selection projection..."), which represents a vessels as described in column 1 1 lines 28-36 (" All 
neighboring points in the 3D data. . .By adding theses points to the groups, the process fills out 
the vessels in 3D...")- 



Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Said Broome whose telephone number is (571)272-2931. The 
examiner can normally be reached on 8:30am-5pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ulka Chauhan can be reached on (571)272-7782. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

S. Broome^- £ 
4/12/06 




